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~ The MAILING DATE of this communication appears on the cover sheet with the correspondence address- 

All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included 
herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS 
NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative 
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1 308. 

1 . ^ This communication is responsive to communications filed 4/7/1 0 . 

2. lEI The allowed claim(s) is/are 1,3,4,6,7,9-11,16-22 and 25-32 . 

3. □ Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f). 

a) Dan b)nSome* c) □ None of the: 

1. n Certified copies of the priority documents have been received. 

2. n Certified copies of the priority documents have been received in Application No. . 

3. O Copies of the certified copies of the priority documents have been received in this national stage application from the 

International Bureau (PCT Rule 17.2(a)). 
* Certified copies not received: . 

Applicant has THREE MONTHS FROM THE "MAILING DATE" of this communication to file a reply complying with the requirements 
noted below. Failure to timely comply will result in ABANDONMENT of this application. 
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE. 

4. □ A SUBSTITUTE OATH OR DECLARATION must be submitted. Note the attached EXAMINER'S AMENDMENT or NOTICE OF 

INFORMAL PATENT APPLICATION (PTO-152) which gives reason(s) why the oath or declaration is deficient. 

5. □ CORRECTED DRAWINGS ( as "replacement sheets") must be submitted. 

(a) □ including changes required by the Notice of Draftsperson's Patent Drawing Review ( PTO-948) attached 

1) □ hereto or 2) □ to Paper No./Mail Date . 

(b) □ including changes required by the attached Examiner's Amendment / Comment or in the Office action of 

Paper No./Mail Date . 

Identifying indicia such as the application number (see 37 CFR 1.84(c)) should be written on the drawings in the front (not the back) of 
each sheet. Replacement sheet(s) should be labeled as such in the header according to 37 CFR 1.121(d). 

6. □ DEPOSIT OF and/or INFORMATION about the deposit of BIOLOGICAL MATERIAL must be submitted. Note the 

attached Examiner's comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL. 
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3. □ Information Disclosure Statements (PTO/SB/08), 

Paper No./Mail Date 

4. □ Examiner's Comment Regarding Requirement for Deposit 

of Biological Material 



5. n Notice of Informal Patent Application 

6. □ Interview Summary (PTO-413), 

Paper No./Mail Date . 

7. ^ Examiner's Amendment/Comment 

8. ^ Examiner's Statement of Reasons for Allowance 

9. □ Other . 
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EXAMINER'S AMENDMENT 

I . An examiner's amendment to tlie record appears below. Sliould tlie clianges 
and/or additions be unacceptable to applicant, an amendment may be filed as provided 
by 37 CFR 1 .312. To ensure consideration of such an amendment, it MUST be 
submitted no later than the payment of the issue fee. 

Authorization for this examiner's amendment was given in a telephone interview 
with Daniel Hu on 8/10/10. 

The application has been amended as follows: 

Claim 11 is amended as follows: 

I I . A profiling apparatus, comprising: 

a data warehouse for storing customer records including telephone 
call data; 

a profiling engine having a processor and configured to communicate with the data 
warehouse and operative to generate customer telephone calling behavior profiles from 
the customer records within the data warehouse, the profiling 

engine being configured to define customer telephone calling behavior profiles 
using probability distributions, and to compute the customer telephone calling 
behavior profiles using OLAP operations on multi-dimensional and multi-level 
data cubes, one multi-level data cube being a profile cube, another multi-level 
data cube being a profile-snapshot cube, and yet another data cube being a 
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profile cube formed by merging togetlier tlie profile cube and the profile- 
snapshot cube; and 

a computer application program implemented on the profiling 
engine and operative to represent behavior profiles as patterns, using the 
telephone call data, and derive similarity measures of the patterns usable to 
profile customer behavior and detect fraud by deriving calling pattern cubes 
from the profile cubes using a probability distribution-based calling pattern, 
treating a sub-cube as a bag, and summarizing cell-wise comparison results 
based on bag overlap. 

Claim 17 is amended as follows: 
17. A method for comparing customer behavior patterns, 
comprising: 

providing call data in the form of call data records to a data 
warehouse; 

loading the call data records into a multidimensional database of an 
OLAP server; 

maintaining profiles by staging data between the data warehouse 
and the OLAP multidimensional database; 

generating . using a system having a processor, a profile-snapshot cube 

accommodating multiple 

customers; 
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in combination witli generating tlie profile-snapsliot cube, 
generating a profile cube for tlie same set of customers from tlie data 
wareliouse; 

updating tlie profile cube by merging the profile cube with the 
profile-snapshot cube; 

storing the updated profile cube in the data warehouse; and 
deriving similarity measures of patterns usable to profile customer 
behavior and detect fraud by deriving calling pattern cubes from the updated 
profile cube using a probability distribution-based calling pattern, treating a sub- 
cube as a bag, and summarizing cell-wise comparison results based on bag 
overlap. 



Claim 25 is amended as follows: 
25. A profiling apparatus, comprising: 

a data warehouse for storing customer records including telephone 
call data; 

a profiling engine having a processor and configured to communicate with the data 
warehouse and operative to generate customer telephone calling behavior profiles from 
the customer records within the data warehouse, the profiling engine being configured 
to define customer telephone calling behavior profiles using probability distributions, and 
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to compute the customer telephone calling behavior profiles using OLAP operations on 
multi-dimensional and multi-level data cubes, one multi-level data cube being a profile 
cube, another multi-level data cube being a profile-snapshot cube, and yet another data 
cube being a profile cube formed by merging together the profile cube and the profile- 
snapshot cube; and 

a computer application program implemented on the profiling engine and operative to 
represent behavior profiles as patterns, using the telephone call data, and derive 
similarity measures of the patterns usable to profile customer behavior and detect fraud 
by deriving volume based calling pattern cubes comprising count-cubes from the profile 
cubes using a probability distribution-based calling pattern, treating a sub-cube as a 
bag, and summarizing cell-wise comparison results based on bag overlap using cell-to- 
subcube mapping, the count cubes having non-negative integer cell values, and the bag 
overlap enables comparison of corresponding sub-cubes of distinct count cubes. 



Allowable Subject Matter 

2. Claims 1,3,4,6,7,9,10,11,16,1 7-22, 25-32 are allowed. 

3. Since allowable subject matter has been indicated, applicant is encouraged to 
submit formal drawings in response to this Office Action. The early submission of 
formal drawings will permit the Office to review the drawings for acceptability and to 
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resolve any informalities remaining therein before the application is passed to issue. 
This will avoid possible delays in the issue process. 

4. The following is an examiner's statement of reasons for allowance. None of the 
prior art of record either individually or in combination teach the following: 

-an Online Analytical Processing (OLAP) based scalable profiling 
engine communicating with the data warehouse and operative to build and 
update customer behavior profiles by mining the customer telephone call records 
that flow into the data warehouse 

-computing the customer telephone calling behavior profiles using OLAP 
operations on multi-dimensional and multi-level data cubes, one multi-level data cube 
being a profile cube, another multi-level data cube being a profile-snapshot cube, and 
yet another data cube being a profile cube formed by merging together the profile cube 
and the profile-snapshot cube 

-maintaining profiles by staging data between the data warehouse 
and the OLAP multidimensional database; 

The present invention discloses a customer profiling apparatus for conducting 
customer telephone behavior pattern analysis on telephone call records including 
telephone call data. The first allowable feature of having an OnLine Analytical 
Processing (OLAP) based scalable profiling engine communicating with the data 
warehouse and operative to build and update customer behavior profiles by mining the 
customer telephone call records that flow into the data warehouse is not disclosed by 
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any prior art reference. Tlie closest prior art, Murad et al (US 6,526,389) sliows a 
telecomnnunications apparatus and metliod for detecting any unusual activity in 
customer behavior, where a comprehensive behavior profile of a customer including a 
short-term customer behavior obtained from all of the customer's transactions, and a 
long-term customer behavior obtained on the basis of the generated short-term 
behavior. In Murad et al, any behavior deviation from the profile is detected and 
identified as fraudulent or unusual. The next closest prior art, McDonough et al (US 
6,115, 693) discloses a Quality Center for a Virtual Sales and Service Center 
responsible for monitoring the "customer experience" across the telephone customer 
access resource, and assists in managing the business of operating multiple call 
centers as a single Virtual Sales and Service Center. In McDonough et al, the Quality 
Center performs analysis 610 on call center statistics in conjunction with Direct Banking 
Finance, and make recommendations for improvement, where he statistics to be 
analyzed are those that are linked to the most critical performance measurements in the 
Performance Measurement DPM. Capabilities for on-line analytical processing (CLAP) 
enable quality center executives to gather performance information and analyze trends 
and statistics for operational management of the virtual environment. Newly cited art, 
Taniguchi et al discloses an identification of a fraudulent call with a neural network 
where the method involves using a statement data record resulting from a call by device 
of a neural network for the recognition of a fraud. The next closest newly cited art, 
Derks et al discloses using CLAP and datacubes to select a subset of views to be 
materialized from a set of views in a telecommunication service. However, Murad et al. 
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McDonough et al Taniguchi et al, and Derks et al all fail to disclose the feature of an 
Online Analytical Processing (OLAP) based scalable profiling engine comnnunicating 
with the data warehouse and operative to build and update customer behavior profiles 
by mining the customer telephone call records that flow into the data warehouse. This 
distinct feature has been added to independent claims 1 and 28, and renders them and 
all claims that depend from them allowable. 

The second allowable feature of computing the customer telephone calling behavior 
profiles using OLAP operations on multi-dimensional and multi-level data cubes, one 
multi-level data cube being a profile cube, another multi-level data cube being a profile- 
snapshot cube, and yet another data cube being a profile cube formed by merging 
together the profile cube and the profile-snapshot cube is not disclosed by any prior art 
reference. The closest prior art, Murad et al (US 6,526,389) shows a 
telecommunications apparatus and method for detecting any unusual activity in 
customer behavior, where a comprehensive behavior profile of a customer including a 
short-term customer behavior obtained from all of the customer's transactions, and a 
long-term customer behavior obtained on the basis of the generated short-term 
behavior. In Murad et al, any behavior deviation from the profile is detected and 
identified as fraudulent or unusual. The next closest prior art, McDonough et al (US 
6,115, 693) discloses a Quality Center for a Virtual Sales and Service Center 
responsible for monitoring the "customer experience" across the telephone customer 
access resource, and assists in managing the business of operating multiple call 
centers as a single Virtual Sales and Service Center. In McDonough et al, the Quality 
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Center performs analysis 610 on call center statistics in conjunction with Direct Banking 
Finance, and make recommendations for improvement, where he statistics to be 
analyzed are those that are linked to the most critical performance measurements in the 
Performance Measurement DPM. Capabilities for on-line analytical processing (OLAP) 
enable quality center executives to gather performance information and analyze trends 
and statistics for operational management of the virtual environment. Newly cited art, 
Taniguchi et al discloses an identification of a fraudulent call with a neural network 
where the method involves using a statement data record resulting from a call by device 
of a neural network for the recognition of a fraud. The next closest newly cited art, 
Derks et al discloses using OLAP and datacubes to select a subset of views to be 
materialized from a set of views in a telecommunication service. However, Murad et al, 
McDonough et al Taniguchi et al, and Derks et al all fail to disclose the feature of an 
Online Analytical Processing (OLAP) based scalable profiling engine communicating 
with the data warehouse and operative to build and update customer behavior profiles 
by mining the customer telephone call records that flow into the data warehouse. This 
distinct feature has been added to independent claims 1 1 and 25, and renders them 
and all claims that depend from them allowable. 

The third allowable feature of maintaining profiles by staging data between the data 
warehouse and the OLAP multidimensional database is not disclosed by any prior art 
reference. The closest prior art, Murad et al (US 6,526,389) shows a 
telecommunications apparatus and method for detecting any unusual activity in 
customer behavior, where a comprehensive behavior profile of a customer including a 
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short-term customer behavior obtained from all of the customer's transactions, and a 
long-term customer behavior obtained on the basis of the generated short-term 
behavior. In Murad et al, any behavior deviation from the profile is detected and 
identified as fraudulent or unusual. The next closest prior art, McDonough et al (US 
6,115, 693) discloses a Quality Center for a Virtual Sales and Service Center 
responsible for monitoring the "customer experience" across the telephone customer 
access resource, and assists in managing the business of operating multiple call 
centers as a single Virtual Sales and Service Center. In McDonough et al, the Quality 
Center performs analysis 610 on call center statistics in conjunction with Direct Banking 
Finance, and make recommendations for improvement, where he statistics to be 
analyzed are those that are linked to the most critical performance measurements in the 
Performance Measurement DPM. Capabilities for on-line analytical processing (CLAP) 
enable quality center executives to gather performance information and analyze trends 
and statistics for operational management of the virtual environment. Newly cited art, 
Taniguchi et al discloses an identification of a fraudulent call with a neural network 
where the method involves using a statement data record resulting from a call by device 
of a neural network for the recognition of a fraud. The next closest newly cited art, 
Derks et al discloses using CLAP and datacubes to select a subset of views to be 
materialized from a set of views in a telecommunication service. However, Murad et al, 
McDonough et al Taniguchi et al, and Derks et al all fail to disclose the feature of an 
Online Analytical Processing (CLAP) based scalable profiling engine communicating 
with the data warehouse and operative to build and update customer behavior profiles 
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by mining tlie customer teleplione call records that flow into the data warehouse. This 
distinct feature has been added to independent claim 17, and renders it and all claims 
that depend from it allowable. 

Any comments considered necessary by applicant must be submitted no later 
than the payment of the issue fee and, to avoid processing delays, should preferably 
accompany the issue fee. Such submissions should be clearly labeled "Comments on 
Statement of Reasons for Allowance." 

Conclusion 

5. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Akiba K Robinson-Boyce whose telephone number is 
571-272-6734. The examiner can normally be reached on Monday-Friday 9am-5:30pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, John Hayes can be reached on 571-272-6708. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 
Information regarding the status of an application may be obtained from the 
•Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. Status 
information for unpublished applications is available through Private PAIR only. For 
more information about the PAIR system, see http://pair-direct.uspto.gov. Should you 
have questions on access to the Private PAIR system, contact the Electronic Business 
Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a USPTO 
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Customer Service Representative or access to tlie automated information system, call 
800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

Any inquiry of a general nature or relating to the status of this application or 
proceeding should be directed to the receptionist whose telephone number is 703-305- 
3900. 

A. R. B. 

August 17, 2010 



/Akiba K Robinson-Boyce/ 
Primary Examiner, Art Unit 3628 



